Abstract X linked recessive deafness accounts for only 1-7% of all childhood deafness. Only a few of the at least 28 different X linked syndromes associated with hearing
This family has been restudied clinically. Extensive neurological, neurophysiological, neuroradiological, and biochemical, as well as molecular techniques, have been applied to characterise the X linked recessive syndrome. The family history and extensive characterisation of 16 affected males in five generations confirmed the X linked recessive inheritance and the postlingual progressive nature of the sensorineural deafness. Some obligate carrier females showed signs of minor neuropathy and mild hearing impairment.
Restudy of the original DFN-1 family showed that the deafness is part of a progressive X linked recessive syndrome, which includes visual disability leading to cortical blindness, dystonia, fractures, and mental deficiency. Linkage analysis indicated that the gene was linked to locus DXS1I1 in Xq22 with a lod score of 5.37 (zero recombination). Based on lod-1 support interval of the multipoint analysis, the gene is located in a region spanning from 5 cM proximal to 3 cM distal to this locus. As the proteolipid protein gene (PLP) is within this region and mutations have been shown to be associated with non-classical PMD (Pelizaeus-Merzbacher disease), such as complex X linked hereditary spastic paraplegia, PLP may represent a candidate gene for this disorder.
This family represents a new syndrome (Mohr-Tranebjarg 
MOLECULAR AND LINKAGE ANALYSIS
Genomic DNA was isolated from blood lymphocytes as previously described7 using the "salting out" method. Southern analysis using various X chromosome markers was carried out as previously described.79 Probes were labelled by primer extension.'0 Once linkage was established to probes in Xq2 1-q22, (CA)n repeat polymorphisms DXS990," DXS456,'2 and COL4A5" were used as specified. The amplified products were analysed on 6% polyacrylamide gels according to previously published protocols. 14 16 and multipoint analysis was carried out using LINKMAP,'7 with the mutation rate and gene frequency set at 0-3 x 10-5 and 0-0001 respectively.
A mutation in the PLP gene involved in spastic paraplegia'8 was assayed as follows. Exon 4 of the gene was amplified using primers previously described'9 in a total volume of 50 ,ul. Following amplification, the PCR products were purified by ethanol precipitation and resuspended in 20,ul of H20. One half of the product was digested with AccI according to the supplier's protocol. The digestion products were separated on a 1 % NuSieve GTG agarose gel.
Results
The pedigree is fully compatible with X linked recessive inheritance (fig 1) . At 
CASE REPORT V-14
This male was 54 years old when restudied. 
Discussion
The unique combination of deafness, behavioural abnormalities, dystonia, spasticity, ataxia, mental deterioration, visual disability, and fractures suggests a new X linked recessive syndrome (MTS). Our restudy of this family, initially reported6 as non-syndromic deafness, clearly indicates that the disorder is an example of another X linked deafness syndrome. In addition, we present audiological evidence of early onset of the deafness (fig 2A and 2B) The possibility of anticipation is suggested by two brothers (VII-24 and VII-25) who had an earlier onset and more severe course. In contrast to most affected males, VII-25 had significant diffuse cerebral atrophy on CT scan at the age of 7. The search for the gene will therefore include methods specifically detecting trinucleotide repeats within Xq22.
Alport syndrome (sensorineural deafness, interstitial nephritis, and retinal pathology) is caused by mutations in the COL4A5 gene. The recombination between the present disease gene and a COL4A5 probe combined with lack ofkidney disease seems to exclude the COL4A5 gene and maps the syndromic deafness proximal to the COL4A5 gene.
A familial syndrome with dystonia, neural deafness, hyperactivity, and dysarthria29 is somewhat similar to the syndrome in the present family. Neuropathology showed neuronal loss and gliosis in the basal ganglia. Unfortunately, the authors have not been able to trace the original family for genetic linkage studies, but the two families may present the same X linked disorder. X linked dystonia as an isolated neurological finding has only been described in the Philippines and the gene has been mapped to Xql3.1.3°It is therefore unlikely that there should be any relationship to the present syndrome. quence 5D8 (DXS1274E) and FC12 and SSCP analysis. We are especially indebted to the family members who have been extremely cooperative. The study was supported in part by the Norwegian Association for the Blind, the National Institute of Health, grant ROI HD 26202, and by "Forskningsfondet til studier vedrorende tunghorhed og dovhed".
